Bioeconomy is more and more considered a key concept for achieving sustainability goals in terms of provision of renewable resources. However, environmental impacts could be related to bio-based products and not only to mineral-and fossil-based ones. Hence, a focus on resource efficiency and ecoinnovation requires applying to bio-based products strategies such as those related to circular economy. The bioeconomy contribution to circular economy may arise from very different typologies of bio-based products, such as wood, food, fibers, textile and leathers, rubber, bio-plastics etc. Moreover, each step in the supply chain of a bio-based product may provide output (such as waste) that could be valorized either as resource or as energy. The presentation will focus on: (i) a life-cycle based methodology of accounting for outputs of bio-based products along their supply chain; (ii) a review of the literature to unveil possible streams of valorization of the output (waste) in terms of secondary resources or energy, based on industrial ecology principles; (iii) illustrating how to maximize the use of LCA for comparing linear and circular systems; (iv) discussing the challenges related to account better for biotic resources in LCA, including the impact assessment phase; (v) challenges related to the upscale of the methodology to the continental scale (Europe). Beyond the quantitative support to the accounting, LCA is applied, also, to check whether the processes related to the "circularization" of the waste streams are bringing benefits or impacts compared to traditional waste treatments. In fact, a burden shifting may happen when pushing for resource efficiency. A benefit gained in some impact category may lead to additional impacts in others impact categories and/or may be transferred downstream (e.g. a very energy intense process in a biorefinery which allow obtaining a secondary material at expenses of higher GHG emissions compared to a standard waste treatment). Moreover, the impact assessment related to the resource depletion, is traditionally focused on mineral and fossil-based resources. Hence, a proposal for integrating biotic resources in the impact assessment for the natural resource area of protection will be illustrated.
